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Thare  is  3 characteristic  property  of  an  arbitrary  signal  that  is  useful 
to  the  design  engineer.  It  is  known  as  the  power  spectrum.  Knowledge,  for 
example,  of  the  power  spectrum  of  different  types  of  noise  would  give  an 
engineer  necessary  information  to  assist  him  in  filtering  it  out  of  the 
response  of  his  equipment. 

However,  given  an  infinite  recoid  of  noise,  it  is  necessary  that  the 
computer  of  the  power  spectrum  know  how  much  of  the  record  he  needs  to 
analyze  in  order  to  give  an  accurate  specification  of  the  power  spectrvin. 

It  is  the  purpose  of  this  memo  to  define  a useful  rule  of  thumb  to 
prevent  excessive  labor  on  the  part  of  the  computer.  ^ 

Let  us  take  a finite  section  of  our  record  so  that  it  can  be  represented 
by  the  function  which  is  zero  outside  a time  interval  T and  Is  identical 

to  the  noise  record  inside  that  interval. 

Then  ^Ct)  can  be  represented  as  the  Fourier  integral 
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Now,  from  the  Parseval  theorem,  we  have 
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//See  Appendix 
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Let  (IS  tiow  consider  the  limit 
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The  tern  on  the  left  is  the  gvereae  P<2v»ei.»  Ihe  integrand  of  the 
integral  on  the  right  we  shall  call  the  povr^y  goectropi.  Thus,  if 


CO  ->o  f 


7«  C,(^jr) 
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then  wo  assume  tnot  - ^Z-^exists  and  call  it  the  power  spectrum. 

Our  prcbicir  is  to  deterraine  a time  T such  that  C.t  :f, -jKiwer  spectrum 
within  our  limits  of  error. 

Mow  suppose  W9  take  larger  and  larger  sections  of  our  ^'ecord  (i.e,, 
greuter  and  gi’oater  f’s)  and  wa  compute  the  average  power  tor  each.  If  we 
discover  th^'t  tho  rvaiberu  associated  with  a given  T no  lo'Kjior  change 
appieciaMy  by  increasing  T,  then  w can  feel  fairly  confident  that  L^i  5'.'/^; 
is  becoraing  constant  with  T (or  wo  have  ap^proximahed  our  pewor  spectrum.) 
because  of  the  equality  expressed  by  6 above. 

Thus,  the  following  suggestion  is  made  for  the  computation  of  power 
spectrum.  Computations  of  tho  average  power  am  made  for  increasing  T 
until  stability  is  reached,  at  which  time  tlie  function^^  IC  * ' Is  computed 
and  assumed  to  be  an  accurate  reprosontation  of  the  power  spectrum. 
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